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(54) VACUUM INSULATION MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep good heat insulation over a long period of time by evacuating a 
core material contained hollow part covered with a laminated body having at least each one layer of 
aromatic resin with a specified oxygen permeability and a gas barrier resin composite composed of resin 
and an inorganic layer compound. 

SOLUTION: A core material contained hollow part covered with a laminated body having at least each 
one layer of aromatic resin and gas barrier resin composite is evacuated. The aromatic resin layer is 
formed of aromatic epoxy with the oxygen permeability of 200 cc/m2.day.atm (thickness of 25 (Jim) at 
23°C and 50% RH (relative humidity). As an inorganic layer compound, preferably the spect ratio is from 
50 to 5000 both inclusive, and as the gas barrier resin composite layer, preferably the oxygen 
permeability is 0.1 cc/m2.day.atm or less at 23°C and 50% RH. Thus, good insulation is attained and the 
heat insulation can be kept over a long period of time. 
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(57) [gift] 

t»»^R] 2 3°C, 5 0%RH (W*tffiB[)(C*jW 
£MfRj8iftS#2 0 0 cc/m 2 •dayatm(/S*2 5/i m) J£J 
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t 
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(2) 

1 

tifl*3Sl] 2 3'C, 50%RH (ta*HSS)tC*5W& 
&^2iSK# 2 0 0 cc/m 2 • day atm(J^<&2 Sum) WF 

l 2 ] ^#»6«»flsa*£#8Kx ^\ # y x * 

[»3#H3 ] tSW y rttWRMtiBWlO 2 3 °C, 5 0 
%RHfcfcwa»*aSK#0. 1 cc/m 2 -dayatreWT 

[it*^4 ] teaatMb^ftor*-^* hit#5 0-5 
o o o-c&6fjt#Jg i *fcii2ia*8©KaWBk». 

[«*^5 ] fc»B«Mb^»©7**<* hJfc**2 00- 
3 0 0 0 "C*S»3RS 1 & tc\X 2 CClBtSOK^Sf^Wo 

[«*^6 ] ttmztctmmmmcm^zm^ i *»e> 
5 ©(r^rnfr i ^fcisttoxswawt. 20 

[0 0 0 1 ] 
[0 00 2 ] 

[0003] frfrzwgt oxiit. i&m&on&jphm 

$/c«EVOH (x^u>-^t*^;^S^ 

^•J7tt4ttfir-5Bftr. m«WBBBS6 3 -2 7 9 
0 8 3#&«. ftMB36 3 -2 3 32 8 4#4^BCC« 1 
TiI/5r-->AlB*«koIBtt«IIB7 -f Ji/AtcSBtfc^H 

[0004] La^u«c^6. ±ie&flH8n^6&«x 
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*C«^tfrJU5^^A©«ig**tttt2 0 0W/m-K 
r*£<DK:*fU ^y^DbfUXMBItt^O. 2 3W/ 
m-K. ffi*TCJfiO. 0 2W/m-K) 4 Jft^^RSP** 

Eo *>mm t - h ? y * u , K^tt^ 

tt*»i«:ffiTT £ ft o fc. 

[0005] t- h^y v ^nnH-rssnr. 

^*Wfflr— B«{b3#«fli»oSffi«:^*3-ii-A: 

[0006] 

^ <!:*>> 6 ft £ ft Jig J§ J&gNf «^^AMj7tt^f-rS 

[0007] -r^b^^iti, 23°C, 50%RH 
(ffl*ffiK)K:*jC't4ffiBR2«S*S2 0 0cc/m 2 -day at 

«MltMb£«) <t * 6 ft y TttlHBSfflfiEWJl <t £ 

[0 00 8 ] *»Wfc*5C»T, ^#RKWffiJRt*2 3 

•a 5 o%rh (tastiatt) «:*5^4M3Raaa*4 2 o 

Occ/W • day- atm(J*# 2 3 /imS*)(aT , C*0 t 

-^*ffl^l/rft45?SBi^y x^f^ A7bFut 

'>$lfi-xfU>fU7 £ h*fli^bTft*3f 
y xxf-;l^cr>i?--~^ h p f v ^^t?#]^^ y x 

— h (pen), jf%m*x*i/m<D^mmjh®^hte 
[0009] ^m^mmmmo^mwm^mmutj:^ 

^>6 5 0 limWT^JcOH* 
[0010] ^«KXWRSIICC» k *|gH^(D^ 

ft 3 & iT2 ft ^MffJ^rffi^ 1/ r J: l ^ B 



3 

mms&m &k t > cc m &m & r © & * *r u r i > * 

£oT&<fS^LTffiCcie^JG/cffi#, 7 7 >f^7- 
;i> * ;^<E>fi t cc J: -o r a B«f cc fg^s & o 

f&arr -Suffice J: *3 3m LtcT t> bit 
^50a±5 0 0 0KT* 1 »*O< l 10 0«1W0 
«*0<, 2 0 0«±3 0 OOttT^KlS^SUl^ £ 

n-^A^fb^) . Jj)l^Y>im CI (T i % 
Zr, Hf), VJS (V. Nb. Ta) te^tO'V I Si 
(Mo, W) <Di/U>\,*>f>{m°V$ > *) s ^MX,ri 
:b3*a& 0 CCr, Xte^Jl^^O (S, Se, Te) 

[0 0 13] *^WCfflt^6ti€>M8B^b^Or^ 
^htb(Z) <bte, Z = L/a©flfl«j&>63Rtf>6*i* 
J:br&£ 0 CC«C. Ltt % ±82L*:H*T/ft 

^%*tfiftWJOfcr-^CC*fjSf 4ftS0^6. Bra 
g g CD^ (nA = 2Ds in^ n = 1 , 2, 3 • • 

• ) ecs^T3}fcfr6ftsraPB«\ r#(iii[^a j if 

6 (t&5EX3H|pl«Tffi©i*3lfflK:oc»rtt. Wit«, tSJU— 

fflStt r«S»*f<o^5||f (a) J 6 91 (1985 
[0014] »l^^6*«*W0l«l»-C&4»/||»flE 

!B!*»*xj»ia«fL/^iB«ctt. mwss &mn%ffis8.mtrcto 

W £ Jfc«JBtWb£«J(Z>ffiBB Pi d £3fcg> 6 C <b # Djffi-c * 

dj (a<d) £T£ Q H 3©y^7 tc«S:WCC^rJ: 
ltl^ 0 CCk:, T6dJ«, I* (ijiftgS a ) + 
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(l»ffil*«t©*l) J K.tm?2>®tiTft-e$>Z> (CCD® 

r^dcD^Sffioi^^oc^r^, S£J3— 6 

r«i±<D«*j , 3 5H«T*5«fcCX2 7 1 1«T, 

1 9 85^ («) «3MHB*»BH-*ci*sr* 

[0015] ccDct 5 te®mmf&®om%iX!gmffiicto 

^XUfflStiZmtRV-* (ffiPflPBd <E> 
3£SJ ®£<i:#£[p|#rt:'~£ ( rffiBIIBdj CC*f 

is> ©«»sta[cc»r*«*tJ:hr2a± (ecu* 1 o« 

10 Jb) r#>*C Mm*. ±sEO/cffi|fflBld 

£ r#{iil^ a j £<&^ -Tfrfr^k= (d - a) ©ffl 

IMBIl*iIl(D(sCc»Lt^cfiJ:«5^:-C*S (k= (d 
-a) £Wffii44ft®«) . c<D£*>K rwmi44Ra> 

(WAB, rsB^ffcqtusiftj . 10 3-1 
1 OH, 198 1^ it^mAZ^M) . si<'J^r 
;l/3-;KO»^CC«4-^ 5^>^^ hP-At*4 (7K 

20 [0016] fflimmmtp<Dm&mvt<k&m<D rxor 

Uc7X^^ hJ±Z = L/a«, £»rofe, Wfl|jBJiK«9 

*©jfe«ItWbt^B9© rs<Drx-<^ htbj 

[0017] tSMl^O^XSI5]*TffiCC^0^6 
30 KHfc#* *3 . Mo ( d - a ) ©ffl^»fflja«J*<08iag 1 

*«offltt ±r ^ & ti^cc « % ^flgffl^ * cc c i x , 

J»S«»Wt^ft©»MCc1MflgA«»AS t> ^ C i cb ft 

[0018] ±aiL/c cfc 0 CC, (BBIjfflflEiBjiti-CCDXOtl 

CD&SL«. j»«B«fb^«JOfiaLmax4fflitSpI 

(Lmax/a)^ *«Wrfflt»-6 rrx^^ hit 
Z J ^T(h]^ (Lma x/a<Z) ojetttB, SiiWCC 

t&;%.hti*>. ^fflgccfei^r, rrx^^hhbj * 
so fc« resj ilBrsaL/c rrx^^hhb 
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zj t afcB r@jf/«85Lttr*«>fcttaLj *s»-r 
s. 

[0019] ±SBLfcJ:9te7X'** Hb©«jS3&»6. 

mmmmt&tot oximmtc&m&tc&'^tm'rzm 

^tRfb^©ffi^^©IBS8*/c»^#BB©liR«. fet 
So BE«R«»tt{b^«J©IKiH<Ogff«. TiBBSHttKSI 

(cfei»r»5ti± (se»cc«tt2 ofct±) ©fig-c&s 

CiaW»U». IMRMtt{bMlO^»ncDa 

tt^b^3^^<DJKatttt±tt*J-C*6»^ % 

[0 02 0] <R?ffi1$Stlf*> : J|||flUBtMb£«ft2 
SdK 1 OOmL (0M.K1 0 OmL©^^>'J>^-*8 

Siorfflio Kflnx-Jg^u 2 3*c-ci b*IK»k 

[0 02 1 ] <^£Mttf*i£> : jk(MKftStt3 0 g 
5 0 0mLK»o< OflOiL »»«tcr^» 
f&bfcfg (2 3'C) . fm&Ll OOmL^diO 1«fHS 

[0 0 2 2] jfttt(cKa«ft:«^«HrSMlflUIWfb« 

i*&*»fifcflMT** 0 tt±si£©i«, -aacc % fy* 

s^y #<D4ffifWi#, r;u s-^A^vn^') 

A« * * ifr&M «c U fc 8 m &m * Nffll** 6 3 Jf fit 

«3 ft* £ ft*. 
[0 0 2 3 ] Ut(^t'Jt>f MK % 7>^=r-5 

[0 0 2 4 ] flflflStett, h. fAvfiA 

K **5-fh. ^P-fiMK r>*=*5-fK *y 

[0025] m®mmt<£w*Bm3&zmmte. m*. 
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[0 02 6 ] *|K«OWn^±8eft||MK<bdtt&^6 

<tur«w^.«. a^ytr-jur^a-A- (pva) , ^ 

tt#y bxAr Aa-rt, (^ttP VA) . x^u>-h' 
r-jbr;brJ-;Uitgr^^ (EVOH) , ^tt^^U>- 
b*r.;UrJl/n-;l/ftS^-(* (^ftEVOH) , #y*{b 

trj=.y^> (pvdc) , ^'jr^ya- h y;i> (pa 

[0027] ttc. &&Li>wtLxiz s mzmttwm 
o%-6 o%o»&im&?'zn*mts&&ffim&$>tf 

Mf&#*#3 0%^5 0%<DSd^£^ST£fc<D#& 
[0 02 8 ] K7K*»S^tt«*)!B©*3R^ttS*/c«^ 

[0029] ftf*w<t urtt, 0i*.t£. y \z~)\,T)\s 

^-u>>f ^ tfWT yn>T^ ^(D7>^^Ai 

40 So 

[0 03 0 ] !K**IS^tt«||©S&«:»iELl»fcOi 

ur« v «py tr-jur;i/a-ju. e>ns. 
^^•^8B»«r»n*»JB (w^b) urf#6ns^<Dr^> 

6CC»*Ut». */c. 16fiiJ10 0tLh5 0 0 0HT 

so [0031] ^tsin a^o^tisicDffifi^tCcfco 
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[0 03 2 ] #J^fc:*5l>T, ^^Jl^b^i^ti 

6. (&«JItWt^9/fifJli> rtn&ttV 5/95-90/10 10 
<D®B>Wtf£l><. 5/95-50/5(XD^Hr^>-SC<f:^<fc 

[0 0 3 3 ] ^/cff^n^K^K^Og^^^/c^^ 

^aoft h , tix^ y T&®fimfmm<D 2 
3-c. 5 o%Rmcteii2>Mmmmm*o. 2cc/w-d 

av*atmWT7W£ L> < , 0 . 1 cc/V •dayatm^T^J: 
W£L<, 0. 0 0 0 1 cc/W •davatm^T^^CW 

£n,> 0 2 3°co^iSiis^ii:^j^Lr4>ct^u. 

3°C{tn*f LT3ctf)T ^>^l\ 20 
[0 0 34] ifELfcMgUItKfbl^l iffiBiJ: 9 fc*ttt 

£#x;< y Ttt^i^^M*co^Jl«ib^9(D^ti 

3i±/c$t<^ M^Jlt^{b^^^lgS^/c^#^$ 
■Ste»IWRi*iB^a. jfrffi (Ml) , * 

micm&mfflt&m&isaz. mm z tcit^ # n s i±/t#f& 

[0 0 3 5 ] fiffi#tS&lg<5: LtB. W*tf M icro 
fluidicsCorporation ttl^ASK* 
If- (K D a p£v^U7;W#>f-tf~~) 

>^'J>SIEMSi> m(^X;7-F7i/t 40 
[0 03 6] 3 66c, *«IBOS6**««:t>ai*IBH 

e*K Mfbl»±»W©3*?astttRJ!infflI*iB*brfcJ: 
[0 0 3 7] *^©Kffl(«*t#tt. izSa^ftKfcWBS 

<£9i!&&/ckQ-C£>& 0 50 
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[0 03 8 ] R*ffiWttl»»ttr*<0±tt#«*> 

[o o 3 9 ] m^n^arwi it«, Bf<»i4%wr 

a*-C**H*»«:«IIBttJ5tli*J, Wittf, J I S R 
2 6 1 8«C«fc0ffi£LA:l«CMRC«««i0 .lW/m • 

-^-f.h»*> vyatfj^ *f^x^ 

^cioo^ilil^ u * >«ra(t)&sefitt<otBI^ 6 <fc 0 
[0 04 0] S/ci^fiCCCSCTBfSBy v z~vttm*ti 

[0 04 1 ] &tt*mi<D&&Ktm<D*&m*ltCK. 

10mm«T«l<, 5mmfelT* 1 <fc*5»*b< . 

MIR » ft b > *s > t# 6 ti S SCSWJS ft© K^tt 

[0 04 2]m«iLt^ «iL« % 
teKffigtfy x?-U>, l/>-7'Pfl/>Sl^ 

spy^*ji/y*^»;^-/5 Kftdrors K*»m, ^y 
-7^ypxhy;b-^i;x>M^ #yr*y 

nx h Vil/fcCi'CDX^UV^O'T^ Udx h yju«« 

itefcn-xmmm. #y*ffctr^;k ^yMtrxy 
#y^^TiU=i-ik x^u>-trx;br 

ffiBi. tKfi^yxx^l/fflBB&i^jKatt^y^--. ^ 

y*-#*-HMB, ^yif;i/*>«}fli. ^yx-^ju 
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9 

re. ^u^ta^ 7xy-;M»re. x**^«fB§&£ 

[004 3 ] 3 6«C±gatti^«jSf*«±aL/cJ: 

C 0 0 4 4 ] ^WHec^l^mW}. 3r#KKWffi« 

*<0»flteStt««C«||B«ttl». 
[0 04 5] »»#r«*>JhA:it"ffiaB©*SSP»©*a 

[0 04 6 ] *IH8©WB*ratehfc*2BaW©ff* 
tt, 9*1 To r rfctTKr**. WMMXCDn^ 
6, 0. ITorraT^cfcOHSK, 0. 0 1 To 20 

r r«TWc»JU^ 0 

[0 04 7 ] ±Ml,1ttfXJi y TttWIBfitiKtniteJ: V 

tti*. UffliJiii/Ttt. #yxfu> 
>-^f->ftm^ v x^u> x 

MMB, ^yx^uvf-u? k tfy^uv^u 

■f-JWRlMB. *-fn>-6* ^a>-6. 6, 

*y;W ^ Ffc£©y s K*«re. #y-**Jk*** y 

>-y* y ax h yn^s^tfc. x^u>-r^ycix 
h y ji/--^^t?x>itfi^tt, #yr^ypxhyjuft 

XWIB. *y&{bb*x;k tfyigfttrxy^:^ *y? 
u/ftt'x y -r>, ^7a>fc£©/>ay>a«*!inL # 

y t*x;UTJbn-;U, x^- U>- t'x;UT;Ur3-;UitS 
£f* % t^o-X«»#3rj:df<o*SRIS6tt«n. #y* 

-#*-mjBB t sf*y-y-ju*>*M8. ifji-^w 

*>®B§, * y i-f^Ux-f^^r h >®B§, #y?* 

y xXfil/» i'0x>y^-7 y >#y'~rX* v {? 
3Rt»ll»*»&ttaJB, ZJMSfflStiAi^y^Db'UV. 50 
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Ka- h±o«*fta#ytt{ttf.=.y h ofcn 

«®f*$n/c7f<y tru>, ^'jx^u>fU7^u 

&mm y a >i a *> h & & n & cx «s * y x * ^ jM8 

re, Kfflfll^e><c&H**«l7n-C*S. 
[0 04 8] $/c> «@»CC<SaS®^|ftW^^, K 

S) , ±a!L/cx5 1 u>-fc*ji;l/r;Ur3-;l/itffi^ > 

x^U> — <**fe>ftffi^{*, x?- U>— 4— ^ 
1 — *>r*>&fi£f*, x^u>-^^f->ftm 

^y^*nfu> v x =p u > -gt^ b x )i>±±m^ 

-r ^ v^wt^^^nm^w, x^u>-r >7 y 
fi^f*. r^*y^-«re&i'cr>^y*U7 

^•jur.F'jj^^^x>^f i/>ftt^ft r*y 
DxMi^'Xf r^ynxhy;uitm 
^<*#y y h^cD^yr^ y b~ 

[0 049] *'xa- y rtt^BBH. ^r«K%WnS«5 <fc 
-hiO, K7^^A^^-hcc«9BB<b^«BWk^ 

[0 0 5 0 ] rtz^vrmffimmzmmtzmte. 

[0 0 5 1] ^^u^hy 

^ f Tffi-t> y ^•-X y 5 t7MO'v OD^t7 
[0 05 2 ] f»fflHfJB*aiBT 4»^fc*(0*ffiW1$tC 

tckttfxrt y r 14^Biffl^%iB(D±«: K ^ ^ ^ 5 * 
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[00 5 3 ] Sfc. *»9B<DJlS»r»»«:«. 

ifliiec^sn5miK<Da^issj!nff!i««ie^L 
[0055] *mi<DM&vmmz. mmamc&ti. 

ftjg ( 1 O'CfclT) «*fcfc»&«tt*«M* (O-CfilT) 
[0 0 5 6] 

[0 0 5 7 ] 

[0 0 5 8 ] «W»tt©a93e*ffi*«TtC8Br. 0R& 
3*B3BS]J IS A 1 4 1 2r»CE*«o/c. 

[0059] m^&M&mjzm&MM&mmgimo 

X-TRAN100, MOCONttR) &CT2 3*C 1 5 

5u 8o-cr©*frrwRaaK*a»eufc. a*. 
5 5 °c*5j:o'8 o Bfffioasccs 

[0 0 6 0 ] [fc- M2 0 8"C, BJIH 
0. 5fJ\ b — H5/-;l4B 1 0 mm (fc— h*>-^- : 
FUJI IMPULSE T230 :FUJ 1 IM 
PULSE CO. LTD) "Cff /c Q 

[0 0 6 1] 0. 5/im«±ttft?^JH 

*W-6C<fcO»J3El//c. 0. 5Mm*««ltMffi (- 

(MlttO^MB^&fttt (fflJ&?J5JlE&*) 
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[0062] mm®m a*ia^ia£e»«T«- < b i - 

9 0. 7j\,v#^zr>tiM) , iaK2 5*c. 7kS«o^ 

[0 06 3 ] [W^ MtWff] X«IsI$tKK (XD 
-5 A. <tt)AWKfi9r») MMtMbdtt 

ntcJ:0«ll«»1*{b^ej(DffilHIW a£# 

Z= L/a<DK«:J:9&5£Ofc. 
[0 06 4 ] [<&X?& 1 ] #ffc3£ (^ a a D « : fX^'MH 
-L, £gffl&X(t*)SS) CC, (0.7aS/cm 

KT) £3 5 5 i g An, S6«c#y trr.jbr^3-ju 

(PVA 1 1 7 H ; (1*)*^US{. ^><bK;99.6%> ffi 
^Sl700) ^200 g Atl, (g»S#T ( 1 5 0 0 r p 
m, jaiSS4. 1 0 m/m i n ) "C9 5*CCC#WaU 1 
BMBJHttU ?§»3^/c 0 #IC, $#L/c££6 0-CCC 
20 MSTtffca, »*>*yntn (^t7G; 

*^5*is£(t*)!9) i o o gmimu. * 

iSJHff (3 1 0 0 r pm, HiSK8. 4 7 m/m in) 

*9 0$MtI\ h"-^^HJB»tfiS8wt%6D«JBIfflfl6 
WiS^RCA^S/c. jg^jR (A) * y j )l J*mc* + 

5441. 2*>y* hP-Ar*l 3cfttC>>*H3 

-T h (^-trF)Otti»5 6 0nm, »*X3»IslJf 
30 ^6f#e>n/caffl« 1 . 2156nmt*l 7X^i7 
htb (Z) «4 6 1 T$>-ytc 9 

[0 06 5 ] 3^>CC V 3->SSffirStt»JSH3 7 
46(mu • #^-->^d*)$?)£0. 3 8g»l 

[0 06 6 ] [JlSfiWl ] 2 5 /imWJxfU> 

CCT>^7^- h^J (7F3-FAD3 3 5/CAT1 0 
= 15/1 (Mtb) h >(«)«) 

tT^i (fxF3^- ; m#mm (*> H : 

*C) L/c 0 S»7>*-a- hJlOflg«W^tt0 . 1 5 
/imr*o/c. iIil^:^7b'7ilM (fXh^ 

^xiiS6m/^, ^«?agi o o-c) tccfco, 

-3- h^CD±CC^XL/c a ^XJ!(D$£MJ¥#te 0 . 5 

[0 06 7]f ±ET» 6n/c^XHCC, 

SlaPtftllfcLLDPE (H7^JU(fle) 
50 K : KF 1 0 1 : m&40 urn) 4^X«(0±6C 




(8) 



13 
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